


















OFFICE OP HUMAN GENOME RESEARCH 


Administrative Plan 


In recognition of the high priority placed on mapping and sequencing the uman 
genome, and the overarching planning and resource demands of a systematic 
targeted effort, it is proposed that an Office of Human Genome Research be 
established within the Office of the Director, WIH. The function of the 

e will be to provide coordination, integration, review of progress, and 
planning in genomic analysis research. Research goals and long-riige plans 
will be formulated with the guidance of the NIH Program Advisory Committee on 
the Human Genome and the KIH Working Croup-on the Human Canome Co Lo 


Coordination Function 


Civen the current broad involvement in research related to the 
characterization of complex genomes, the essential coordination and 
integration f unction of the Office will span four areas: 


o Overall intra-agency NIH coordination; 

o Interagency coordination between NIH and other Fedeml agenciea (DOB 
and NSF), and other research-funding organisations; 


o Collaboration with industry and academia; and 


o International cooperation. 

The Office of Human Genome Research is onvisionad as a naw entity with a 
mandate to develop proposals for analysis of complex genomes. This strategy 
is not intended to supersede ongoing efforts within other NIH components, but 
to integrate those efforts into a cohesive plan. One goal will be to maximire 
the efficiency of information exchange regarding new mapping data, improved 
techniques for storage and handling of biological material, and enhanced data 
processing and analysis. Therefore, contralixod coordination will roly 
heavily on effective interactions with BID programs, as wall as with othar 
research funding organisations and the academic research community. 

The NIH Program Advisory Committee on the Human Genome 


The NTH Program Advisory Committee on the Human Genome will be comprised of 
non-Federal employees with demonstrated expertise in the scientific __ 
disciplines related to genomic analysis. The Committee will advise the HIH « 
all aspects of genomic analysis. The Committee will identify opportunities 
further advance characterisation of the genetic material of many organisms. 
The Coamdttee will also recommend Initiatives that should be undertaken to 
promo te'tba^avelopfflant of new technologies that will lead to a deeper 
understanding of molecular biology. The Committee will also advise on 
research directions and Identify areas of research requiring 

effort . The Committee will propose administrativesoiutions^^hewsource 

and training needs of the research community , mpaclf ic to gen J 
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Of necessity, the 


for the review and consideration of a 
o he biomedical research community ■> 


a number of issues requiring the viewpoint 



means for recruiting such an individual would be to classify the position as 

part-tine, offering the opportunity to maintain an ongoing research program. 

Director of the Office of Human Genome Research will be responsible for 

day-to-day administrative operations in accordance with the guidance of the 
Associate Director. 

The Office of Human Genome Research will develop a pi an for a centralized 
systematic, targeted effort to create detailed maps of the genomes of several 
organisms. The precise order and choice of goals would be determined with the 
advice of the Program Advisory Committee, but examples might Include yeast. 
Drosophila , Caenorhabdi t is slogans . mouse, and genomes. 

The Office of Human Genome Research will not have a research budget to fund 
new initiatives. These initiatives will be supported by the BIDs and will pay 
particular attention to interdisciplinary projects that may not have a 
traditional locus in one BID. Zn addition, the coordination function of the 
Office will facilitate multiple Institute support for suitable proposals. 

All grants and contracts funded as part of the genome program will be approved 
in accordance with traditional RIH peer review procedures. 
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MEMORANDUM OF UNDERSTANDING 

BETWEEN THE 

UNITED STATES DEPARTMENT OF ENERGY 

AND THE 

NATIONAL INSTITUTES OF HEALTH 
TO COORDINATE RESEARCH AND TECHNICAL ACTIVITIES 

RELATED TO THE HUMAN GENOME 


I . Introduction 

The National Institutes of Health (NIH), Department of Health and 
Human Services, and the United States Department of Energy (DOE) agree 
to foster Interagency cooperation that will enhance the human genome 
research capabilities of both agencies. 


DOE and NIH are the Federal Agencies primarily responsible for 
supporting research relating to the human genome. There has been 
considerable discussion in the scientific community over the past two 
years about the need for a coordinated long-term project to map and 
sequence the human genome. While NIH and DOE have informally 
coordinated such research efforts, the increasing complexity and scope 
of the project require a more formal mecianism. The purpose of this 
Memorandum of Understanding (MOU) is to provide for the formal 
coordination of the activities of DOE and NIH, and to provide for 
interfaces with relevant activities both within^and outside the United 
States. The MOU also provides a mechanism by which NIH and DUE can 
jointly obtain outside advice regarding the human genome project. 


II. Definition 

For the purposes of this MOU, human genome research encompasses 
efforts to develop and apply technologies for the large-scale mapping, 

SiuribSu uTSfiSltSS S&SSM |SlM m the project. 
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genetic^a^o^the^man o£nlm de: com P 1 * tion of * high-resolution 

complementary physical coro J ,, f t * on of » series of 

collection of r eS0 ^ tion; 4C ^ 1s 1t1on of « 

•PpTlCiUons of biological and medical 

order to achieve a full i " mode l organisms will be required in 

V «cmeve a full understanding of the human genome. 

^iH^enient and Progr am Guidelines 

A. 


Establ ishment of a 
the members of the 
Advisory Committee 
Human Genome. 


joint advisory subcommittee chosen from 

DOE Health and Environmental Research 

and the NIH Program Advisory Committee on the 


IJh nSj nt -^committee will receive charges jointly prepared by NIB 

*f^J Ue . es ‘ Ti e joint subcommittee shall be co-chaired by 
. P^^ en . tatives Trom the DOE and NIH committees. The joint 

relent 1 V^ e - W 1 me , e * quarterl * In order to advise and review the 
l® activities of the two agencies. Subcommittee reports will 

be delivered through the two parent advisory committees to 
appropriate senior officials of NIH and DOE. 


B. Establishment of an Interagency Working Group (IAWG) on genome 

fe ! e ^r h between D0E and NIH. The IAWG will be co-chaired by NIH 
and DOE and will meet at least on a quarterly basis to explore the 
need for and the feasibility of initiating a variety of 
cooperative and complementary programs and projects in order to 
advance knowledge in human genome research. The IAWG will also 
provide oversight of activities carried out under this KOU. In 
addition to the chairpersons, the IAWG will consist of an equal 
number o full members from DOE and NIH. Additional ad hoc 
members may be added for temporary assignments by either agency 
w th prior concurrence of the chairpersons. 


. Continued coordination with other Federal agencies, with outside 
scientific groups, both national and international, and with 
private organizations Involved in the genome project. 
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D 


E 


F 


G 


workshnn- P ar ^^c1pat1on and sponsorship of meetings and 

eroor*s« P ur P oses planning and review of technical 

L,. r . ? n ' c ?j t ' ,9 an an nual symposium to review progress In the 

questions 10 areas of need, and to address general policy 

Development of synchronous calendars for the agencies' research 
award cycles. 

oncurrent funding and management of selected programs In human 
genome research that require utilization of unique NIH or DOE 

facilities. 

Maintenance of regularly scheduled joint program staff meetings to 
exchange program information and plans. 


H. Promotion of the sharing of technological advances and relevant 
biological materials (probes, cel ! lines, etc.) among 
investigators supported by both agencies. Assurance that relevant 
data are rapidly placed in appropriate databases and that relevant 
biological materials are rapidly placed in appropriate 
repositories. 

I. Promotion of coordination and exchange of data with other 
countries. 

J. Advance sharing of public policy statements relevant to human 
genome research. 


Administration 


A. 


B. 


Public Information Coordination: Subject to the Freedom of 

Information Act (5 U.S.C. 552), decisions on ^closure of 

implemented under the Memorandum of Understanding will be made 
following consultation between DOE and NIH respresentatives. 

Intellectual Property: , Specific provisions concerning the 
disDosi tlon of rights in intellectual property will bo . 

included in any Interagency agreement under this Memorandum o 

Understanding. 

Amendment and Termination: This Memorandum of UnderstandJn 9 

and DOE and terminated by mutual agreement of DOE and NIH o 
by either party upon 90 -day written notice to the other. 



I 

I 

I 
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D. Effective Date: This Memorandum of Understanding Is effective 
Vfhen signed by both parties. 





mes B. Wyngaarden 
Director 

National Institutes of Health 




Director 

Office of Energy Research 
U. S. Department of Energy 

Z /7^ 

Date 




c 
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CHUUK 


1*K\h:k AH AD VI 10 At COMM ITT IE* OH IKK HUtiAH CCHOMX 


tha rvo^ t m Adv lun y Commit taa on tha Human Ganoma will adviaa tha 1IH on ail 
• ifOOts of rasaarch In tha araa of ganomlc analysis. Tha Committal will 
idantlfy ©pportunltlas to ad vane a tha ability of scientists to analyze tha 
. '^viltlon and organization of tha gsnatlc material of a numbar of organisms, 
with tha goal of applying this Information to tha analysis of tha human 
g*4t««MK Tha Committal will recommend Initiatives that will prosott tha 
daoaiopmant Of naw tachnologlas that will facllltmta tha acquisition, 
\UrprtUUo(\ t analysis, and distribution of ganatic and physical napping 
inf ocH»t Ion and daoxyribonuc la ic acid (OVA) aaquanca data. Tha Committal also 
Alii advlsa git rasaarch diracllons and ldantify araas of rasaarch requiring 
additional of fort. Tha Committal will addeass tha rasourca and training naads 
Of th# rasaarch community, as thay partaln to ganomlc analysis. 


AJ v,t.C. Ufa (Sactlon 222 of fublle ffaalth Sirvlca Act as amandad). This 

Comltbo* Is govamad by provUiona of f.L. 02-463, as amandad 15 

Appendix 2), which aata forth standards for tho formation and usa of advisory 

fioaM it taw*. 
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by th* * ^ °®nufctM on th* Huaum C*nam» 

.r J..U SSS' 1 2! ,h * u *f » —bar. 

«Lct.d by th. ««rljIr , ; b i! n t!: CUnC ** “* •"JwS g; 

y«*r and aey b. reappointed. r ship and shall fo ^ t 

Sry&sffys *2; *** *•«., tb.t . 

h *“ Uk *" offlc*. Terms of Sre ii« ll kh * fcocm until asuccessor 

renewal of the charter of tho Commit too bi/I*” * C ? contln »* nt upon tho 
•Nplretlon. commit too by appropriate action prior to its 


HwlUjim. 


•«v.nc. Approval af . Gov.^.^ oJttct.ri.'vU^.?* 11 * th * <*** «“> “* 
conduct of full eomalttaa kua^^h * **“ 

t0 “• pu4lle • xc *f t •• dataroinad otharula. by th. . 
crnrtcy, Mltii of all mootings ahali bo givon to tho public. 

con ^ t * d » raeords of tha proceeding. kept as required 

!</ applicable laws and departmental rexu at Ions 1 



Hombors shall bo paid at tha rata of $200 par day for tins spent at nestings, 
plus per diem and travel expenses as autborizad by Saction 3703, Titla 5, 

Uni tad Statas Coda, for parsons in tha Govammant sarvica employed 
Intermittently Members who are officers or employees of tho United Statas 
shall not racalva compensation for sarvica on tho Commit tea. 


If' -mi* — n . ■ ,a ' irrt " Zmr- ,r ■- , 3k 

Estimated annual cost for oporatins tha Coamlttsa, including compensation and 
travol expenses for members but excluding staff support, is $45,944. Tha 
estimated annual staff yaara of support is .45 at an astimatod cost of $18,234 

Reports 

An annual report shall bo submitted to tho Secretary; tho Assistant Secretary 
for Health; and tha Oiractor, Rational Institutes of Hoalth, which shall 
contain, as a minimum, tha Committee’s functions, a list of mambors and tholr 
business addresses, tha datas and placas of mootings, and m summary of tho 
Commit too* a activities and recommendations during tho yoar. A copy of tho 
roport shall bo provided to tho Departmant Committse Kanagamant Officer. 



Termination Date 


Unless renewed by appropriate action prior to Its expiration, the Program 
Advisory Committee on the Human Genome shall terminate two year* from the a e 
of es t ab 1 iate&s nt * 

APPROVED: 


JU. 21 1968 
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Date 


Otis >• Bowen, H.O 

Secratary 


PROGRAM ADVISORY COMMITTEE 
ON THE HUMAN GENOME 

FIRST MEETING 

January 3 and 4, 1989 

Building 31, C Wing, Conference Room 6 
National Institutes of Health 

Bethesda f MD 




MINUTES 

The first meeting of the Program Advisory Committee on the Human 
place on January 3 and 4 f 1989, in Bethesda, MD. The following 
members attended: 

Norton D. Zinder , Fh.D. , Chairman 
Hike Jordan, Fh.D., Executive Secretary 
Bruce M. Alberts, Ph.D. 

David Botstein, Fh.D. 

Jaime G. Carbonell , Fh.D, 

Joseph L. Goldstein, M.D. 

Leroy E. Hood, Fh.D. * 

Victor A. McKusick, M.D. 

Maynard V. Olson, Fh.D. 

Mark L. Pearson, Fh.D. 

Cecil B. Pickett, Fh.D. 

Phillip A. Sharp, Fh.D. I 2 

Nancy S . Wexle r , Fh.D. 

The following liaison members also attended. 

George F. Cahill, Jr. ( M.D. 

C. Thomas Caskey, M.D. , F.A.C.P. 

Mary E. Clutter, Fh.D. 

Robert M. Faust, Fh.D. 

Rpnlamtn J. Bernhardt, Fh.D. 


took 


n rs . Goldstein end Clutter were unable to attend the 
meeting. The Committee roster and lists of speakers 
are attached to these minutes. 


second day or 
and others who 


attended 


DAY 1 

Dr. Janes .. Wyngeerden. Director H.tW 

began th. .eetlng STSS W of r....rch lor .««. 

research. He noted th „ _ g we n as by providing resources 

decades, by sponsoring lncramurs p g reported that, In W US' 

to th. extre.ur.1 edentlflo -orld Dr^ Wyngeerden^p^ ^ ^ 

:r“^i” H of : h :Tul n *^ . *«" prutlon ' ,nB 
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held a major retreat In Reston, VA. to discus-: - J . 

role NIH would play. Dr. Wyngaarden summarized rtle d « Ermine the 

one of which waa the creation of the Office of Human c»nn** n ,ccon P^*' u *nti , 
the Office of the Director NIH Tn 5“ Genom * Research within 

«... of tt . 

3Ss^r4^* l ' sf - “ w,ln * ° f * nd •« <*• 

He X *t*?Id d ®Jivered the charge to the Program Advisory Committee. 

He stated that the Committee Is empowered to advise NIH on all aspects of the 

human genome project, including new technologies, new directions, training 

needs, etc. In addition, the Committee will be expected to assist in pre- 

P tr i n 8 * plen for the human genome project, which is due to be submitted to 

Congress in early 1990. In discussing the definition and boundaries of the 

project. Dr. Vyngaarden noted that virtually all Institutes of the NIH are 

involved in research that interacts with this program. He stated that the 

Human Genome Research does not wish to usurp projects that have been 

undertaken by individual Institutes; rather, it seeks to coordinate efforts 

into a cohesive plan and to determine what can be done differently. 

Dr. Norton D. Zlnder, of The Rockefeller niversity , began his remarks by 
noting that this meeting marked the formal beginning of the NIH human genome 
project. He stated that obtaining the sequence of the human genome is "a 
priceless endeavor” and* that the project will be endless: Once the sequencing 

has been completed, the information must be used, and the applications are 
almost limitless. 


Dr. Zlnder proceeded to set the dates for future Committee meetings. The next 
meeting will be held on June 19-20, 1989, and the following meeting will take 
place on December 4-5, 1989. The latter meeting will Include discussion of 
the report to be submitted to Congress by March 1990. 

Dr. James D. Watson, Associate Director for Human Genome Research, NIH, dis- 
cussed the background and goals of the human genome project. He stated his 
intention to complete the project "as fast as possible within a reasonable 
cost.” He estimated that approximately 15 to 20 years would be required to 
complete the entire project but that important results are likely to be 
produced within the next 5 years . 

Dr. Watson discussed coordination of projects under the program. He felt that 
small laboratories consisting of 5 to 10 scientists working on special 
proiects will probably not be sufficient to achieve program goals. Larger 
groups - - even centers- -«sy be necessary. Decisions about which laboratories 
should be encouraged to grow larger will have to be made, and this is an area 
in which the Office of Human Genome Research and the Program Advisory 

Committee must become involved. 

Dr Watson stated his belief that the human genome project must be run by the 
g . -Ammmitv He urged the Committee member* to trevel end get t 

ncUntlfl n Jj “2“ “ tfa. TOrk r »ch« r then etaply worn* 

tWtW will neke^ecl.lon. that -111 tnflu.nc. the direction »f the pro ( r« 
at NIH. 
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Dr. Elke Jordan, Director of the Office of Human Genome R eSMrr w HTH 
described the function of the Office and discussed It. Interaction llth other 
groups She announced the creation of the HIH Coordinating Committee on the 

consists of representatives from the Institutes of Hi? 

Sni.t Sri g r om r r *? ted rc,e * rch <*-•-. m *». i Mt i- 

tutes). The Coordinating Committee will facilitate communication between the 
Institutes and the Office of Human Genome Research. In addition, Dr. Jordan 

coll ^ or * tl ° n ^^.en NIH and the U.S. Department of Energy 
(L x.;, which has bean established through * Memorandum of Understanding (MOU)~ 
between the two agencies. The Health and Environmental Research Advisory 
Committee (HERAC) of DOE and the Program Advisory Committee of NIH will form 
subcommittees that will meet jointly to fulfill the requirements of the MOU. 

Dr. Jordan also stated that the Office of Human Genome Research will interact 
the Human Genome Organization (HUGO) to facilitate coordination of genome 
research internationally. She noted that representatives from other countries 
Involved In this type of research may be invited to future Committee meetings 
to provide updates on their activities. 







Following this presentation. Dr. Ruth Kirschstein summarized ongoing research 
on the human genome that is sponsored by the National Institute of General 
Medical Sciences (NIGMS). She described two NIH-wlde program announcements, 
issued in May 1987, entitled "New Approaches to the Analysis of Complex 
Genomes" and "Computer-Based Representation and Analysis of Molecular Biology 
Data." Initially, solicitations sought applications involving development of 
methods to fragment, purify, and clone large segments of DNA; to develop 
ordered sets of such fragments; to explore bet ;er ways of sequencing the 
fragments in order co expand the genetic and physical maps of the human and 
other genomes; and to conduct computational analyses of data. Dr. Kirschstein 
also discussed the Request for Applications (RFA) , published in October 1987, 
for research initiatives involving the human genome and those of model orga- 
nisms (yeast, Drosophila, the mouse, and Caenorhabdltis ) . She noted that two 
special study sections had been created to review the applications submitted 

by the scientific community* 



Dr. Kirschstein reported that 63 grants were funded In FY 1988. The largest 
number of these grants Involved technology development and instrumentation, 
end 23 were specifically related to the human genome. Dr. Kirschstein esti- 
mated that approximately $12 million will be available In FY 1989 for new 
research and that approximately 30 to 40 additional grant, will be funded. 

t r . ne Eckstrand of NIGMS described the Institute's plans to sponsor meet- 
*nd workshops, Including the Human Gene Mapping Workshop^ vhich^s to e 
f . Tun 10-17 *989, In New Haven, CT. She also reported that NIGMS, DOE, 

i Hu*h« M.dic.1 Institute «1U cosponsor « s.ri.s of .«< «!• » 

physical ..pptng Infomsdcn. Th... —tin,. «1U 0..1 

th nomenclature, software, and data base management . 

Eeka trend stated that NIGMS also plans to facilitate elaborations among 
».tlg.cor. working on sl.ll.r proJ.ct . J.n ^ tth th ,„ go . u t„ 

“iJdto Vur?" “tt.MguJ •"<* eochnologlo. for DBA somonc. dstorlnstlon 
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During -discus* ion of those presentation* , Dr. Kirschstein stated that NICKS 
had used the FY 1988 and FY 1989 funds primarily for research projects and had 
not allocated fund* directly for training, although research grants supported 
training Indirectly. Dr. Kirschstein also commented that NICKS was able to 
provide funds for equipment needs in the scientific community but that 
authority for construction was not available. 

4 

Dr. Donald A.B. Llndberg provided background on the National Library of 
Medlcim LK) and discussed ^ plans to augment existing resources by 

developing factual data bases, particularly for microbiology and bio- 
technology. He described a new information model whereby data reside where 
they have been created, and users access the data through networks. He noted 
that NLM plans an active role In managing such networks . Dr. Llndberg also 
stated that NIK has recently funded projects on Information processing and 
will continue to support this type of research in 1989. In addition, he 
mentioned that NLM has funded training grants in medical Informatics for the 
last 20 years. 

Dr. Llndberg reported that the National Center for Biotechnology Information 
has been established at NLM and is funded at $8 million per year. He stated 
that the Committee's input on optimal ways to use the Center will be sought. 


Dr. Daniel R. Masys presented further detail on NLM's biotechnology informa- 
tion program, which focuses on problems specific to automated Information 
systems, e.g. , nonstandard vocabularies, structures, and searching methods. 

He stated that the National Center for Biotechnology nformation has been 

charged with the following tasks: 

a To design, develop, implement, and manage automated information systems for 
human molecular biology, biochemistry, and genetics, 

• To perform research in advanced methods of computer-based information 
processing capable of representing and analyzing the vast number of 
biologically important molecules and compounds; 

■ To enable use of the systems and methods developed; and 

. To coordinate International gathering of biotechnology Information. 

Ma.y. summarized KLM-.upport.d project. that have been ongoing for the 
several years in the following areas . 



Development of new data bases and enhancement of existing ones, e 
«rV> i-K. desien of linkage schemes; 


* a * * 


Improvement of information r.cri.val and anaiy.i., 

Communication, Including , Canes, and Computers 

computational biology, -g*t f -.qoq 

. t i j 4 y \ the Ot 1907 • 

Workshop to be held in cne 

l„g dl.cue.ion of l«u« eurroundlng th. ^.^ »f i^°™ c ^ loo 

..r!l participant, cautioned eg. n. t ^, rlMntl , Dr. Heey. •««< 

data from areas of researen tnav ^ 





*t NLM, and ways of educating the scientific community about available 


Dr. Jaa«e C. Cassatt described the NIGMS-funded GenBank, a data base that con- 
tains not only sequence information but also bibliographic data and biological 
information pertaining to the sequences. GenBank currently contains more 
22,000 entries comprising approximately 24,000,000 base pairs, and data are 
available online as well as on magnetic tapes, floppy disks, CD-ROM. 
GenBank also collaborates with other nucleic acid sequence data bases--the 

European Molecular Biology Laboratory (EMBL) in Heidelberg and the DNA Data 
Bank of Japan. 

Dr. Cassatt stated that future challenges include insuring that GenBank data 
ate complete and up to date. He emphasized the Importance of timely data 
entry and reported that a user-friendly program to facilitate data entry will 
b« available to the research community in 2 months. In addition, journals 
time pubi i sh sequence information will be asked to require authors to enter 
their data into GenBank upon acceptance of their manuscripts. 

During the discussion period, several participants stressed 1 chat the Committee 
should work on ways to encourage investigators to enter their data into appro- 
priate data bases quickly. 


Dr Delbert H. Dayton described the Repository of Human DNA Probes and 
Libraries , which is funded jointly by the National Institute of Child Health 
end Huma i Development and the Division of Research Resources (DRR) . The 
Repository, an international facility that has served 2,667 users, provides 
for the reliable exchange of cloned human DNA and the distribution of 
chromosome -specific libraries. The American Type Culture Collection (ATCC). 
which operates the Repository, eccepts DNA relevant to human genetic dieaasa 
and focuses on genes, clones that identify restriction fragment length poly- 
morphisms (RFLPs), and segments of importance in genetic linkage analysis. 

The ATCC collects well -characterized probes from investigators, expands snd 
verifies the probes, and stores multiple samples that are distributed to 
interested investigators upon request. The ATCC currently receives probes at 
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”*»*£ ZLXTSi »“•• •!■« Include 

ss^K****® « s: • .£ • .^'r^rsisr 3 ^ 

r«lon b.».. n SS”**** f ° r “ kln * ^£T-£rSS* 



•bich allows users ^ **“ ? tatus o£ Monet * *Uo funded by the BRTP 

including GenBank and PIR- soft^T^ °f blolo 8 ical sequence data bases ’ 

users who subscribe. S t4 ln Mountain View, CA, and there are 867 


n ? ted that **'• experience 

t b* requirements for centers in the h™ ee in its efforts to determine 

discussion of the differences among the grfnt^contract^ ?“** *“ * U ° 
agreement mechanisms at nth rw 5 Zv* grant, contract, and cooperative 

cnanisms at NIH Dr. Katherine L. Blclc, of the Office of Extra- 

, NIH, provided clarification of these differences. 



Repository *!■ * ctlvlt “* ° C th * C.netlc Mutant Cell 

Research^ ” WCMS-fuKted repo.ltory at the Coriall Inatltuta for Medical 

hleh-aualltv f 1 ’ . ^e Repoeltory, also known aa the Cell Bank, provides 

..£lnr“ ln V ,50 V* 11 lln **- fibroblast. end lynphob^t^rljre- 

nting a variety of monogenic and multifactorial disorders. Chromosomal * 

abnormalities such as duplications and deletions are also represented as well 

as hybrldomas and myelomas. Gene mapping accounts for 12 percent of thfa 

Repository's utilization, while other utilization includes studies on the 

following: regulation of gene expression, cell physiology, mucagenesis, 

carcinogenesis, DNA synthesis and repair, and pharmacology-. 

Dr. Greenberg reported that. In January 1989, NIGMS awarded the Coriell Insti- 
tute for Medical Research a 5 -year, $5. 7-million contract to continue opera- 
tion of the Repository. The Repository will undertake additional activities 
under the new contract. For example, it will make DKA preparations from 
selected cell lines for distribution to investigators, which will enable 
distribution of DNA from somatic cell hybrids. 

Following this presentation, the desirability of duplication between the 
Repository's pedigrees and those maintained by the Centre d'ttude du Poly- 
morph is me Hums in ; CEP -1) was proposed as an item for the Program Advisory 
Committee's consideration, given that linkage mapping is a high priority in 
the human genome project. 


The meeting continued with an overview of genome activities in agencies other 
than NIH. Dr. Benjamin J. Barhhardt provided background on DOE's Human Genome 
Initiative, which has been undertaken to expand DOE's ability to invsstlgata 
the health effects of radiation *md energy-related chemicals. He stated that 
DOE's Human Genome Initiative encompasses three major objectives: development 

of resources, including overlapping sets of cloned DNA fragments prepared as 
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cosmids and yeast insert*. ^ 

® le *i * nd d « v elopaent of d. t * V fc lopI “ ent of new - 

“ ted input of DNA sequenced “ anagenent « 

q ences, and computational 



Cools 





Barnhardt 

B^rk I" largel y r *P°««nLd > by 8 th^e raiBUr t 1 *f fort in Hu 

Berkeley Laboratory and the na ^ lonal laboratories: 

designated as human genome ***«**«*. vhich have 

in the Nitionil SenrLibr^T S r e ' 5P * ClfiC Ubrariea ** ATCC, 

stated that future goals of^h® 0 ^*’ r™* paTtial su PP°rt of GenBank. j 
construction of lln!.rly “* “ 

been started and to initiate clones for chromosomes that have 

chromosomes. * construction of such clones for add! 





tra^fr, ^ C ^ Si ° n period * *>r. Barnhardt noted that 

i' Ct J y bUC th,t ch ‘ huasn genome centers 

to orooM. J® J 1 *? d * scrlbed ""going efforts st Us Alemo, 
to promote technology transfer to the private sector. 

Dr. George F. Cahill, Jr., summarized the genome -related 
Howard Hughes Medical Institute (HHHI). He stated that HffltE ; 

e y ^ million per year to support investigators involved 
rtsearch. Including thdse working on Drosophila genetics 

Institute provides support for medical students in research 
doctoral trainees. 






in genetics 




as veil as 



Dr. Cahill stated that HHHI also funds genome resources at approximately 
$3.5 million per year , including Che Human Genome Mapping Library 
CEPH data base, and the Online Hendelian Inheritance in Han data base 
others. HHHI plans to investigate methods of making these data bases 
ble with each other. Dr. Cahill remarked that HHHI vill rely heavily 
recommendations f *om the Program Advisory Como 
the human genome effort that need support. 







Following this presentation, several participants reiterated the important s 
of designing data bases that can intercommunicate. They stressed that the 
Committee should play a role in developing guidelines that vill minimize 
incompatibility in future data bases. 



, Dr. John C. Wooley described the National Science Foundation's (NSF's) 

support for projects focused on infrastructure In genetics, for vhich 
$50 million will be spent in FY 1989. He discussed five broad areas of 
special interest to 



instrument development, particularly during early 
itages ; provision of instrumentation and facilities for genetic research; 
loftware development; basic genetic research (primarily on no nh u a a n orga- 
tisms); arid biological data bases. Specific NSF activities have included 
funding, in FY 1989, of a science end technology center dedicated to new 
:echnologies for DNA and protein chemistry. NSF ia alao involved in develop 
»ent of new software end algorithms for data base searching and development | 
pedal 'purpose hardware to increase the speed of biological data base 
earches. NSF has alao collaborated with NIH to provide biomedical scientists 
ccess to resources at the NSF Advanced Computing Centers (Supercomputer 
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i'«nt«rs) . In addition m- u , 

t. chnologi., to advane ; «, **" Cl °~ d NSP's Interest In the us. 

«P.rt.d t h .t NSF curront 


tesesrch centers end tho science end'i *1’ Fund “ th * t support the biological 
“ultidirftipitnary and int-rrt^ ? ?? d technol °gy centers will «1, 0 support 
facilities ^ Interdisciplinary training activities at these 


cent^ S ^ha t f was S recentlv e f if i C s| det: n ilS related to the acience and technology 

reviL f III f Y? ®* nter * w * a raised, and Dr. Wooley stated that the peer 

lew system would play an Important role in this area. 

Or. Robert M. Faust discussed the U.S. Department of Agriculture's (USDA's) 
interest in the human genome effort. He stated that USDA considers mapping of 
p ant genomes a high priority and funds mapping studies on corn and soybeans 

000* He also summarized recent advances in plant genetic research: 
Construction of RFLP marker genes has begun for com, tomatoes, cabbage, and 
other crop plants; researchers have mapped three genes that control drought 
tolerance, five genes that have a major impact on flavor in tomatoes, 
three genes involved with insect resistance in tomatoes; and a group of genes 
influencing yield in com has been identified. Dr. Faust commented that USDA 
is interested in the human genome project primarily because of the technology 
that may result. 


Dr. Faust also discussed the USDA Plant Genome Research Conference, which was 
convened in December 1988 to plan an Initiative for mapping and sequencing the 
genomes of plants important to agriculture and forestry. Dr. Faust noted that 
the report developed at this conference is still in the draft stage; however. 

It mentioned development of a foundation of knowledge for plant science 
research as one of the initiative's goals. In addition, the draft report 
identified several criteria for selecting plants to map and sequence, Includ- 
ing the following: Economic impact and domestic importance, maximum informa- 

tion transfer to other plant species, and provision of basic and fundamental 
insight The draft report also mentioned features that should be incorporated 
in a national information network to support plant genome research: The net- 

work should be user friendly; should allow for all types of maps, quantitative 
information, and raw data; should be kept current trough frequent updates and 
Include a mechanism for data validation; and should be free or relatively 
inexpensive to users. Participants at the conference also recommended that an 
Office for Plant Genome Research be created at USDA to coordinate the Depart 

activities with other genome -related projects, such as the human genome 

program at NIH. 


During the discussion period, several participants commented that USDA could 
aid the human genome effort by conducting mapping and sequencing o 
genomes of agriculturally important organisms for comparative purpose . 
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The final segment of the first- a. * . 

(HUGO> tle i< v Dr ‘ Victor A - McKus ick°de scribed t th 8 J° CU * ed on international 

coordinate the efforts of investi*??«?. g * noae ' HUGO will *l , 0 

on sequencing and cloning In addli-< ln "PPing and those who work 

veil as' private funding? 10011 bUt hopes to obt ain multigovemmental as . 

from^Se^ationa^r 4 ?!* pl * nS a wlde variet y of activities, ranging 

social l.c-i . training programs to development of guidelines on ethical, 

will arrm & ’ * n commercial issues surrounding the human genome project. It 

om _ n , n ®* tbe exchange of data, samples, and technology relevant to 

f “ c r ® searcb and will assist in the organization and funding of the Human 
Gene Mapping Workshops. 

There was brief discussion regarding inclusion of Third World countries in 
HUGO. Dr. Watson felt that, in order to keep costs down, representation in 
HUGO should be limited to countries that are actually doing the mapping and 
sequencing, rather than those interested only in the results. The Committee 

members stated that anyone who wishes to should be able to contribute to the 
human genome project. 

Dr. Maynard V. Olson discussed Japan's endeavors in the area of human genome 
research. He reported that the Japanese have focused heavily on sequencing 
projects, in contrast to the approach generally taken in the United States, 
which is to concentrate on linkage and physical mapping, with a phase-in of 
sequencing as technological improvements materialize. Specifically, Japanese 
researchers have completed the sequence of chloroplast DNA and are currently 
coordinating a major effort to sequence the E . coll genome. 

Dr. Olson noted that the interagency coordination situation in Japan is very 
complex, with various ministries, including the agriculture, education, and 
technology ministries. Involved in mapping and sequencing projects. Never- 
theless, Japan's hierarchal system lends itself to concentration on program- 
matic goals. He suggested that observation of Japan's coordination strategies 
may provide insights relevant to management of the human genome program in the 

United States. 

During the discussion following this presentation, one participant noted that 
another aspect of Japan's management strategy has been successful coordination 
between academic and industrial laboratories, particularly with regard to data 
base management and software development. 


»r. Mark L. Pearson summarized the United Kingdom's activities in the area of 
:echnology development. He reported that British scientists have developed 
iev techniques for the detection of sequence polymorphisms, i.e., poly- 
morphisms between restriction sites. In addition, they have developed micro : 
equencing methods for determining sequences at the end of restriction 
ragments, making it possible to generate large amounts ox information that 
an facilitate the ordered overlapping of DNA sequences. In an effort o 
evelop megabase -scale sequencing methods, British scientists are emp oy ng 
ransputer technology as well as parallel processing methods tha ca 
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There was brief discus* irm * «• 

dsts^ C ^Thev* “i terated th ® need V for i^er^ti^T 10 "’ dUrlnR ***ch the 

^ y predicted a major role for HUGO in®?* 1 *® oper * tion ««<* sharing of 

aDd P 1 inning in genomic research. facilitating international 

<EEC P 'r^«"rS,duI^^rr« r °^er, tb *, EUrOP * ,m Ec °”°* lc C«muntty. 
omponant . He reported that a workin* w * p **® nin 8 * human genome analysis 

This group ha. since been SSL ** d ! V#lop **" P ro « r “- 

ethlcs , ^and training Se ^e^w*^^ 010 * 1 ”* *** b “* »t. 

training fellowships that w+n f?* 6 F 0 * huMn ** noa ® program plans to offer 
countries to t>arti!i»^! t will sliow i... technologically advanced European 

0 participate in and benefit from the program. 

genome *e f f o r t !m!i th ® C the ,f uro P ean approach to organization of the human 
rather than ,.Y es coor dination among laboratories through a network, 

will form tb nsolldat i°n of projects in centers. It is anticipated that CEPH 

h* P! ce " ter ° f * neCwork * wlth 20 European laboratories will 

* e * r> Pearson also noted that a shared-costs financing arrange- 

n Wij - J exi£t between ESC and laboratories that wish to participate in its 
human genome program . * 

During the discussion period, Dr. Pearson stated that coordination of effort 
among numerous laboratories would not preclude the possibility of two labora- 
tories' working on the same task; in fact, he felt that a certain amount of 
overlap would be desirable. 


There followed a general discussion of the first day's presentations. In an 
attempt .to define the extent of interfacing activities that would be appro- 
priate between the human genome program in the United States and similar pro- 
grams in other countries, Dr. McKusick stated that the most important aspect 
of this interface will be exchange of data and biological resources. Such 
exchange would enable investigators to work more efficiently and would help to 
minimize duplication of effort. 


Several participant? sought clarification on the extent to which NIH plans to 
support human genome research abroad. Dr. Jordan responded by stating that 
NIH accepts applications for funding from foreign sources and has recently 
funded two foreign projects. Dr. C. Thomas Caskey commented that it is too 
early to contemplate major foreign funding and that resources must be kept 
within tne United States until the U.S. program is well established. However, 
he stated that a small amount of money for "people movement" and collaboration 
between research groups would go a long way toward promoting cooperation and 
communication and, hence, acceleration of research. 


Dr. David Botateln remarked that a spin-off of the U.S. human genome program 
is the long-term benefit that will be provided by the training component, a 
group of well-educated scientists will be poised to make use of the advenes. 
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Second Meeting 


Program Advisory Committee on the Human Genome 

June 19-20, 1989 

Ramada Inn 
Bethesda, MD 


MINUTES 


INTRODUCTION 

The Program Advisory Committee on the Human Genome convened in Bethesda, MD, on June 19 - 20 , 
1989, to hear reports on genome-related activities at the National Institutes of Health (NIH) and other 
national and international agencies; to hear reports from the working groups established at the 
January 1989 meeting of the Committee; and to discuss the formulation of a plan for conducting the 
human genome project, which is due to be submitted to Congress in March 1990. The following 
Committee members attended: 

Norton D. Zinder, PhD., Chairperson 
Hike Jordan, PhD., Executive Secretary 
Bruce M. Alberts, PhD. 

David Botstein, PhD. 

Jaime G. Carbone 11, Ph.D. 

Joseph L. Goldstein, M.D. 

Leroy E. Hood, M.D., Ph.D. 

Victor A. McKusick, M.D. 

Maynard V. Olson, PhD. 

Mark L. Pearson, PhD. 

Cedi B. Pickett, Ph.D. 

Phillip A. Sharp, PhD. 

Nancy S. Wexler, PhD. 

The following liaison members also attended: 

Benjamin J. Barnhart, S&D. 

George F. Cahill, Jr„ M.D. 

C. Thomas Caskey, MD., F.A.C.P. 

Mary E. Gutter, PhD. 

Irene Eckstrand, PhD. (substituting for Ruth L. Kirschstein, M.D.) 

Jerome Miksche, PhD. (substituting for Robert M. Faust, PhD.) 

Dr. Miksche was unable to attend the second day of the meeting. The Committee roster and lists of 
speakers and others who attended are attached to these minutes. 
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We come and Administrative Remarks 
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Community. He noted that there is worldwide interest in ?ht I *** Commisslon of the E-ropear 

s also some opposition to it. He commented on the i m nonant iruQauve \ *Uhouc" there 
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focus on manning n n " 6 omiiajl uenomc - which stated that initial el 

of sequencing He nnrlS 3 f5 I t organisn ’ s t0 ^ interpretation of data; and on procedures to redace - 
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on the scmnrf A axi lf°,,, aCU ty . ^ probabl >' he the chromosome. (This issue was " 

genetics are "disease himters^^t 1 mavhe SST, , spccuIatcd that - since raan y investig 

unters, it may be difficult to encourage research on all the chromosomes. 

magnitude n 0 ?data prodl^T makine Sera?"* ° f thC ? Uman gcnorae is " big science" in terms of 
which to accomplish ^ woriTHe^ « 2!?J can * * ven additional *»ce *nc 

nent in the project, since the public will thC importancc of including a strong ethics c om p * 

is used. y J ^ smceme publ,c ** make decisions on how information about the humanSie 
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who will be in charge of tlw 'reseanSftiSif 1 b^ch- 0 ^?* Management 0ffi «n Dr. Bettie Got 
who will be responsible for the centers*^ a ?I‘ J “ e J Peterson (not present at the meeang 

review component Dr. Jordan also discussed the Nin^an^ Sfe who Jj J* “ charge of tie 

“ l ■“ “* * ***•■» m Z 3S?a£ for “ oamfi " 

Approval of Minutes 

* 

2%%%^ £51.^* approval of ** minmK rf 

paragraph) (The statements that laboratories wm iL coom^ T ge f me **$«* (page 10, thir 

d ^ tude du Polymoiphisme Humain] will form thf center oS 8 ^^ 0 *" and ^ 

£act, numerous networks will be established and rrp H ic “ of J the network" were incon 

wofic-) Dr. Zuider then announced the date’s of UDComine pnmm? 10 ^ a in one sw, 

December 4-5, 1989; June 18-19. J 990; and Dece^r 3 * ' D^WaS “ tWi 

. iwu. Dr. Watson noted that rnm^ j 
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meeting continued with reports of significant events r^int^/t is. i_ 
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3 Prot * or a cono «- «h°«M be unique and immutable and 


3 



V * * 1' M V* 


W 






^ % “■ * 
- 


s * 




^ U j 


"V* 


t* TkJ* » 

» CTw 


<-ir* <*+■ ^ •** ’■ 

* v% w 


* *4 


« , 5 recommendations wiU be widely circulated in the $cfiu 

obt ^fc cdback P n ° r t0 3 roUowu P workshop to be held in mi ,* 

and journal editors will be encouraged to assist in their ii^imatSf^ * 


the c Comrnir i ce ° n S® resulls of the May 30. 1989. Arabido f m t* Workshop vvgk 
®2*£L? FoundaUon 10 dlscuss »*w feasibility of mapping and «uS2M5^ 

— -Vw ZimClDantS rparh<*H thn rn nfM««t* Ik*i .U - . ' . . . . i * u ‘ v 

r V r'W*.. 


— *rvjpi * 
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E>r. McKusick discussed the Human Gene Mapping Workshnn* tK. „r ... u 

and attended by 70 persons. He stated that these ° f . which was h =ld In 1973 

puipoa of collating the accumulated information on the k&SL of^'ifi^eSS 2 22? for the 

chromosome committees as well as committees on generic tonic* appbcaUons - Then* are individual 

fhc committee model has been useful and may indicate a need ?!,■ S " nomenclature - He stated that 
information on an ongoing basis. cd for permanent committees to collect this 
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cation between the DOE and its contractors and mnTi . k 1 ” 8 ? to facUilale conununi- 

Steenng Committee meetings, the third having beheld in ADrif°19S9 *2 there . have three 
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yet been characterized, and good quality control data hL* ^2*? th . a !. lbese libraries have not 
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They iximUM to the common understanding of "good" and "bad" genes that could 

or disorders to be swat as stereotypes, whereas genetic problems should be seen 
crnl vaiieiy ol human features. 


cause mdiMduals 
as part of the et 




TVy cautioned against genetic reductionism (trivialization of the complexity of genetics— which 
•night lead to a deemphasis of the impact of free will and a tendency toward genetic detftnBiittsm} 


• They raised issues of privacy and confidentiality, particularly for database families, such as the 
CT.I’ll families, who are being used for genetic mapping studies. For example, if an individual is 
found to be at high risk for a particular disorder, should there be a provision for notifying the 
individual? 

• The letters noted that there will be a lapse between the ability to screen for genetic disorders and 

the ability to treat these disorders. They advised the human genome program not to promise :eo 
much: while molecular biology offers a hopeful avenue toward treatment, cures tor genetic 

orders will not be available immediately. 

• They pointed out insurance issues: e.g., will an insurance company have to pay benefits for an 
affected infant whose mother knew about the genetic disorder through prenatal genetic screening 
but chose to cany her pregnancy to term? 

• They discussed the problem of how to integrate new genetic knowledge into mainstream mcdfctzft 
and th'* concomitant implications for malpractice issues. 

• They raised the possibilities of stigmatism at the workplace and job discrimination tgainst those 
prone to disorders. 

• They expressed the concerns of handicapped rights groups,- who are already sensitive to society ' s 
perceptions of handicapped peisons. including the concern that a program to predict and prevent 
genetic handicaps in a sense makes the statement that people with these types ot handicaps arc ... . 

welcome in our culture. 

Dr Wexler stressed that, because the human genome initiative will lead to increased genetic screemng 
caDabilities and the ability to predict diseases in individuals, the program must emphasise the hope • 
nersDc ctive that knowledge of the molecular basis of a disease can lead to treatment possibilities. 

whh SluStatcd for sequencing of the human genome, since these Institutes will play a major tole 
in making use of the knowledge gained through the genome effort 



Dr Jordan nrovided an overview of the types of enquiries that have been received in respoqt » a 
om/^m^iLuncemcnt, published on March 3, 1989, requesting proposals for research on ethical IB 
StauS^devant to the human genome program. She stated that the interests of the appli cants, 

Sdontd approaches and conferenci She indicated that the OHGR looks fonvard to input from the 
ethics woricing group on specific areas on which the Office should focus. 
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h ' 1 tumuM Uv NMI ivnm^rn n ^ - 

u o' r Jr! 1 V ' ' 1 ' i,vW Ostein, Jaime ( 1 "m * >h , " u " ' iUba)mnr)i «ee and planning 

" v ° 4 ’• 1 N»mumi - HKlcr. Til is irtin, «XL ntlJ ' M *ynard Olwn, Mark Pearson Nanev 

■> i’U'|s>% v; the oxo.ui Mutegy of tile hufflin bmumT 11 ! ,)arllc,patc in a Placing retreat to work on 

fe*t Dell Ufimut and Caskev* «„?„ ,. 1, A, " 1|,J ">' f ->rrano, and George Bell. Dr. Zinder 

y» g others, would be invited to participate as consultants. 

Othcr Nim tnitiati 


Equipment* Intramural Research, and Physical Mapping Databases 

puivtu.v v ,( . . / proposes to solicit applications for supplementary funds for the 

tv .-u ir.-iM ' . v 7 . An y NIH grantee working on the genome project may apply, but there must 
Commit! - - ... 7*7 ° * u,u " n 8 remaining in the gram at the time of submission of the application. (A 
.. . i , f 7 7"‘ v 00 'hmented on the large number of 3-ycar grants that have been awarded and sug- 

A l t - th °' U ' . vcar remaining ftmds should be required.) Since this solicitation is designed to 

for medium-priced instrumentation, the limit per item or per grant will be 
’ y ' _t»uyer briefly described a proposed Request for Applications (RFA) to support initial 

‘'i databases designed for physical mapping data. The Committee supported both these 




Dr. Ionian described a proposed NIH intramural research program whereby intramural investigators 
®*- v i revive futidtog to expand their activities in order to participate in the human genome program. 
She state d that, ill contrast to a similar mechanism in the NIH AIDS Program, which has fdnded many 
small pu’ie* is. cv.Uatvration on large projects will be encouraged. When asked whether applications 
fcBttH’ornv itn estigatois would be reviewed by the same study sections that review extramural 
proposals. Dr, Jordan replied that that would be technically difficult but that a comparably rigorous 
review for the intramural proposals would be conducted. Several Committee members insisted that the 
qualuv ot mtwnurai projects must be comparable to that of extramural projects. Drs. Watson and 
Jordan assured the Committee that every effort would be made to ensure that 
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Program Budget 

The second day of the meeting began with a brief presentation by Dr. Watson on the human genome 
program’s budget. He indicated that the FY 1990 budget proposed by the President is for $100 mil- 
lioa He stated that the allotment in this budget for research center grants is $10 million, that he 
hoped this would increase in FY 1991, and that 10 centers would be funded by FY 1991. He added 
that funds for training will also probably increase in FY 1991. He reported that congressional approv 
al of the budget is expected by the end of the fiscal year. 


Genera! Discussion 

There was brief discussion on whether the Committee should establish a technology development work- 
ing group. Dr. Jordan inquired as to whether the Committee perceived impediments in the funding 
mechanisms for technology development Dr. Hood replied that attitudes of study section members 
regarding what constitutes “good science” can cause obstacles in this area and emphasized the need for 
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inquired as to of rcscarch centers. A Commit! 

X .V or more), all w orkim' on i sMHe. ®’. W1S ^ CC * t0 manage a large group of -"■•;>: 

reolied that other mechanisms e T WouId ** eli S iblc f ° r a center grant Dr w .. 

endeavor. inXEST TnJf" contracts, would be more appropriate for this 

... w mnitint#* a 3 ^ uc ® t,on ^ rom ^te Committee concerning whether the centers would o 

S' wSj r " T ^ 10 ** Vari0US mei:ha " is ™ that will Contribute fun Js . D- 

^Jl 2 f , •bureaucracy and multiple reviews; however, because c: the st2b±;> r.e 

i4 w aiure one component would not destroy the whole group. He noted 
^ b . ou ^ h® retained over long time periods through support from various sources. 

su Tpon from the center grant, through the core facilities, through ROl’s (individual 

glanti OT r\Jl S (OtT'eram DfOlCCt Pnnt.cY or :hrrmcrh /Tim/-*, rnn»r>irtc 
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discussed the possibility of centers’ contracting with industry for services, 

!\f5r Cre5t * ssues - While it was pointed out that most academic institutions have 
interest policies, the Committee members noted that institutions’ guidelines vary greatly, 
stated that the centers would not be allowed to subcontract without approval by the NIH. «**» 

’• Botstein suggested that perhaps a clear statement of policy from the Committee would be suff.: ec 
ic adcress conflict-of-interest concerns. Dr. Zinder requested that several Committee members 
(Drs. Alberts, Goldstein, Pearson, and Pickett) research the conflict-of-interest and disclosure gui Mil 
at representative institutions and present information for discussion at the next Committee meem 



New Issues: Model Systems, Rothman Proposal, Gene-Mapping Services, Hybrids, and Others 


The Committee discussed at length the proposed revision of a program announcement that is ini 
to consolidate two broad program announcements and several RFA’s that were previously 


- ^ 4 


r*’ ' i 



J ^ 

W ■ kU 


indicate the NIH’s interest in technology development applicable to the human genome initiative; and 
to specify model organisms of special interest to the program, i.e., E. coli, S. cerevisiae, 

D. melanogaster , C. elegans, and M. muse ulus. There was significant debate on whether die weeding 
concerning the model organisms was too restrictive, discouraging valuable research on other organism 
Several Committee members favored broadening the focus and suggested wording such as "£. col i and 
other selected prokaryotic organisms." Others believed that, if projects on many organisms are begun, 
few will be completed. Still others favored a narrow focus with respect to technology development 
applications, stating that investigators on these projects should be encouraged to work on one of the 
model organisms designated in the program announcement Drs. Jordan and Guyer emphasized that 
the intent of the announcement was not to exclude research on other organisms but to put the burden 
of demonstrating the value of such research to the human genome program on the investigator. The 
consensus of the Committee was to broaden the focus somewhat for now. 


Dr. Watson proposed that approximately 25 percent of the program’s budget be devoted to physics 
mapping of model organisms in the initial years of the project 


Dr. Zinder opened discussion of the proposal submitted by Dr. James Rothman, which suggests Gov- 
ernment funding of biotechnology companies on a competitive basis to sequence the proteins in novel 
and complex cellular organelles. Under this proposal, the companies would also provide a number of 
other services, e.g., complementary DNA cloning of genes encoding the structures’ proteins. This 
work would be performed under the aegis of a principal investigator, who would be able n 
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resulting data for experiments. The Committee noted that the proposal would provide for 


cation of new functional genes and might attract cell biologists to the human genome program; how 
ever, several members cautioned against uncoupling the biotechnology from the "real” biology, 
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The Committee reviewed additional succcstions fnr - 

Drs. Robert Sparkes, Thomas Shows, and Timothv Ihuii "* WtovdH, | jh did* « t iUllMill i 
opment of somatic cell hybrids (submitted ^Df Dav 'l ! * 

CommiUcc decided against support on a larger scale. * 11 W*IMiU» < 

Dr Zinder reopened the topic of distribution of arrayed * — “ Hk, «**. . 

by the national laboratories of the DOE Dr Cantor bihia/I ^ PUMdn ( UlituaiiU 

they have been well characterized, m an t ,! t ' ' «•> ■' 

the costs of distribution and how data developed from „»> .« ,i,'. 

nnttee supported this view. u 1 1 Mh- \ \\\ 





vi. watson miormed the Committee of an opportunity to t 
sequencing the C. elegans genome. He indicated that iiu- ,m»|* 
base pairs per year and would take approximately 
this work could be done in the United States, and 
He estimated that a 3 -year grant of approximately 
feasibility of the project, provided an equal sum w 
that the Medical Research Council would receive i 

activities on the project, and Dr. Kemp stated that the Council win i 
Several Committee members commented that the p 
that the community of investigators working on C. , w 

ing information and materials. The Committee unanimously endufted du- 
such an effort 
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Units of Scientific Management 

The Committee discussed Dr. Watson’s proposal that the ghronuttotm u m. , M , 

ment for the Juman genome project Several members wrongly I dun, II n,u * * , 

mformation-that wiU be useful as better technology is develop tmui u „ M d m, „ Ji , , 

as a by-product of chromosome-oriented activities. They spec Hied dud d,. ,. ( . „ „ 

w-ould be of long-tenn use would be sequences that uniquely Hie mm ,.u . . , , „ja ' t . 

manon must be entered into the public domain so that any labomu.tv , m m L , , ( ’ 

Drs. Hood and Olson to develop a specific proposal for how «j jM.m mu J J' r" m 

meeting and also for the establishment of journal publication siaudmd, dud n, M tld In. ituU ih|* 

meat Dr. Peter Pearson stated that the chromosome is ‘ihe only w«uK.»i*i< mid ‘ ' \ 

infrasmicture level, since work on a particular chromosome h spcmluud m M f u,Ai J\ 

(cell lines with break points, somatic cell hybrids, chromorome fiagm, m* \'A< | Mmid l ' ’ 

wgied for mapping and sequencing He suggmu-,1 , ,ti, m ,i, , 

consomum of laboratories that pool their efforts and data on an tnillr i.lnai , lunmmmim j " 

members proposed the chromosome as the unit of database mu tu but hiv mhuI d IuImm** t a a 

policy for genome projects in the initial phase of the program, m. , „ 

toward organization by chromosome as the human genome project pi . ' ,"1 

^ the cooperative agreement would be a use hil mechanism by wfcch u. t m \ um JZZL 

Vuda this mechanism, the NIH would define the mission (in „r 

the mission would be closure on a particular chromosome), and jwniut „„,i , M|| j| i ® 1 

for the opportunity to participate. **”* 
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»iaicu HJS Deuel that fh^ . 

all the chromosomes arc studied regSdfeTof whTih^r n 8 ^ 0 " S CrCatC ? ******* system whereby 

cases. He asked for suggestions on alternative unite rf* n0t thcy c< ? ntain genes associated with dis- 
used. Several Committee members . . . mana gement if the chromosome is not to be 


used. Several Commit^ 

- urut °f management (there was e-'nerai 1SSue wa ? not whether the chromosome should 

zation and management should be i m nt*»™ ® r ^ ment _ on this) but rather when this level of organi- 

tcchnology development should be the Vev <- ^ ost * e rac mbers believed that competition and 

commented on various wavs m . n I 1 WI ^, ^ necessar >' to bring the project to completion. Others 
of the N1H to brine scienticta u, a, r2 ^ C coa ^ esceTlce - Dr. Wexler mentioned the "convening power" 
Wtrotaly devSZ,^,^? ZF2H 0n , pani “ lar cto °mo50mes together with those intetesttd in 
useful in the nhvsfrai m* r ‘ Mc Kusick observed that the chromosome committee model has been 
chromosome ^ community. Dr. Watson also noted the trend toward the formation of 

some basic auhi/tim 1 a ® rec< * t * lat J would be premature to try to organize the project on a chromo- 
Hi trn iu'ti i S t,m , e ' . slaled pmgram will sponsor chromosome workshops and that 

P, ^ ^ facilitating international involvement He added that leaders interested in 

managing work on entire chromosomes will probably emerge as a result of these workshops. He also 
stated that foreign countries will be encouraged to play a management role for some of the chromo- 
somes when the program reaches the stage where this is necessary. 


Adjournment 

r. Zinder closed the meeting by thanking the Committee members and other participants for their 
contributions and inviting the individuals who are not scheduled to attend the planning retreat to 
communicate any ideas they may have to the representatives who will attend. 


******** * * 
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These minutes will be formally considered by the Committee 
at its next meeting, and any corrections or notations will 
be incorporated in the minutes of that meeting. 
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Dr. James Wyngaarden 

®^jd?n g ! jrs£rsf Heaith 

9000 Rockville Pike 
Betheada, MD 20814 

Dear Dr. Wyngaarden, 

Enclosed is the ■Ffnoi 

on Comdex Genomes. This report skill f„n H M Hq£ pr °g r «n Advisory Committee 
t-v.^jf teUr an< * re viewed by the Commit-t- ^ put together by an independent 
the discussions at the siLu meeS* * ’ reflects well and concUelv 

tions that emerged from tte Discuss £ns *“ lt the ffia J or recommenL- 

vigorous program ^o^exp loi tT'the opport^iM 3 *5* J asis for NIH to develop a 

efforts in biomedical research fnd^oul^W W ° Uld ?° mplement NIH's other 
understanding of how complex genome! our science into even- deeper 

information they encode. By interdieitaM a * d the nature of the 

agencies and other countries, an lS a 1 “j effor " s with those of other 
importance should emerge. international program of great power and 


Sincerely, 



Dav ! d Balt imore 


Whitehead Institute for Biomedical Research / Nine Cambridge Center, Cambridge, MA 02142 617/250-5000 
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PRIORITIES DEVELOPED 
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COMMITTEE OH COMPLEX GENOMES 


GENERAL POi.ICY ISSUES 


! ~r»=TS&u-. 

research community that parts o? „T ^ r ^ognition within the biomedical 

-h ~ «* H«* J^^SS& $&£ ^ "** 

fctiona^lnstitutes^f health ^CmntlJ B ‘ Wyngaarden * the Director of the 
ioc Program Advisory Commit IT convened a group of experts as an Ad 

—til* late in Fo^aT ^e Colf^ X Gen ° meS (CGG) * (Attachment I), it a 
« the groundwork now i^’place Tieit* ? Xpreased confidence that, by building 
the human genome could brine dramafi Planned effort to intensively analyze 

completion of the project wit^f!^ SUCCeSS £ * feW yea «~ substantial 
ambitious goal the CCG hoU . year period. However, to meet this 

initiative is req^red beUeVeS that a ^emetic, centrally-coordinated 
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Bese 

are 

ieve 


„ *® ne!rits would accrue from such a complete analvsis of n,. v, 
as c char complex genomes Boe ij 0 » *-v , /V analysis of the human as well 

concerted effort will Drnvin & wealth of biomedical information this 

cm b. -tAT f° r T •dwtlflc wd technologic! ,d„ance= 

d-llengS tu i? .(.plications. Ben, 

O.s. competitiveness particular?. , 2ucceea ' but it is likely to enhance 

biotechnology. Particularly In the grouing international arena of 

SuiliSln^ if r el ° Ped “ ? et ° f and recommendations for 

arch p™raI° m me P Co-Ut“ ithlr ' "f? 1 ^"tatival, named the Husum Oenom, 

el P ”o “ol,fraS ™tdiv ? hat PUnS f ° r “* a 

P ?nL b l e r for k im P ro ^ ed efficiency in different phases of this 

iJsuef'of sWn w^ °f bhG Con,mittee did n °t ^ach consensus on 

issues of significance . Nevertheless, CCG members agreed that certain 

cities must be set now, and some principles for shaping the overaU SS 

ram must be unequivocally established from the outset. They include: 

* Eg g-r review and permanent advisory committee . Stringent peer review 
will be vital during all stages of this project, with the emphasis on 
selection of the best scientific proposals put forth by scientists 
drawn from a broad base. Because the program will highlight special 
technology needs and unusuaj targeted efforts compared to other 
research components within NIH, special study sections should be 
established as needed. Moreover, a permanent Program Advisory 
Corrnittee made up of expert scientists from appropriate disciplines 
will play a crucial role in keeping efforts on target. 
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* ^ PW A^ Hoc Program Advisory Committee on Complex Genomes met 

February 29-March 1, 1988, in Reston, Virginia. 
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